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The solid oral pharmaceutical composition comprising a 
bisphosphonic acici derivative 

5 The present invention provides the solid oral phar- 

maceutical composition comprising a bisphosphonic acid 
derivative and the process for preparing thereof. 

Bisphosphonic acid derivatives, such as clodronic, 
pamidronic,. alendronic, risedronic acids and the salts 
10 . thereof, are known to be active in calcium and phosphate 
metabolism mediated disorders. Alendronic acid, i.e. (4- 
amino- 1-hydroxybutylidene) bisphosphonic acid, is taught 
by a German Patent specification No DE 3.016.289 (Henkel 
AG) . Alendronic acid as monosodium salt trihydrate is an 
15 active ingredient of the pharmaceutical oral dosage form 
known as Fosamax, indicated for the treatment and pre- 
vention of osteoporosis. Besides the active substance 
this formulation comprises the following inactive ex- 
cipients: microcrystalline cellulose, anhydrous lactose, 
20 croscarmellose sodium and magnesium stearate. 

European Patent publication No EP 0 336 851 dis- 
closes pharmaceutical compositions containing a bisphos- 
phonic acid derivative for oral administration, such as, 
but not limited to tablets, capsules, pellets, powders 
25 and dispersions. Said compositions comprise the follow- 
ing excipients: microcrystalline lactose and sodium 
lauryl sulphate, crosslinked carboxyethylcellulose and 
magnesium stearate, along with the active ingredient. 
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Solid oral dosage forms of bisphosphonic acids are 
also disclosed in a French Patent specification No FR 
2.703.590 and in an International Patent Publication No 
WO 96/39410. Said forms also contain lactose. 
5 Lactose is generally used as a filler for solid 

dosage forms due to its excellent compressibility, high 
purity and stability. However, it is known that this 
substance may generate formulation incompatibilities 
with primary or secondary amine group containing com- 

10 pounds. The incompatibilities are caused by the reaction 
between reducing aldehyde moiety of lactose and amine 
group present in the active ingredient, known as the 
Maillard reaction. The resulting degradation products 
decrease the therapeutic value of the drug. The forma- 

15 tion of said products is evidenced by a brown colouring 
of the final drug forms. The presence of water enhance 
the degradation process. See e.g. Handbook of Pharmaceu- 
tical Excipients, 2 nd Ed., 1994, p. 257 (ISBN 091730 60 
8) . 

20 Lately, D.D. Wirth et al. have shown on the example 

of fluoxetine that the Maillard reaction proceeds also 
between lactose and secondary amines (J. Pharm. Sci. 87, 
1, p. 31-39) . 

The molecule of alendronic acid contains a primary 

25 amine group. 

The problem of browning of lactose containing solid 
dosage forms with alendronic acid and other bisphos- 
phonic acid derivatives with a primary or secondary 
amine group was disclosed in an International Patent 

30 Publication No WO 94/12200. WO 94/12200 proposes the 
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method of avoiding the interaction of bisphosphonic acid 
derivatives comprising an amine group in the molecule 
with lactose by providing the dry composition of the ac- 
tive ingredient and excipients and the process of rpre- 
5 paration thereof comprising the direct blending of said 
dry mix without granulation or addition. of water before 
compression. However, the method cannot solve the insta- 
bility problem of the pharmaceutical preparations during 
a long storage, especially in warm and dump conditions. 
10 The object of the present invention is to provide a 

solid oral pharmaceutical composition of bisphosphonic 
acid, particularly alendronic acid or the salt thereof, 
characterized by the desired physicochemical properties, 
the adequate release rate of the active ingredient and 
15 storage stability, without any degradation of bisphos- 
phonate and without forming of degradation products. 

The object was achieved by employing as a filler a 
carbohydrate alcohol, preferably D-mannitol, and also by 
developing an internal formulation structure, which as- 
20 sures the uniformity of the dose, the required release 
rate of the active ingredient from the unit dosage form 
and the high stability of the final product. 

One aspect of the invention is the solid oral phar- 
maceutical composition comprising bisphosphonic acid de- 
25 rivative, characterised in that it comprises the cores 
based on the carbohydrate alcohol, preferably the cores 
based on mannitol, uniformly dispersed in the blend of a 
bisphosphonic acid derivative and excipients. 

The second aspect of the present- invention is . the 
30 process of preparation of the solid oral composition, 



WO 01/851 76 PCT/PL01/00039 

comprising the steps of forming the cores containing a 
carbohydrate alcohol with the addition of a disintegrant 
and a binder, and admixing the cores with a bisphos- 
phonic acid derivative, lubricants and optionally with 
5 fillers, binders and/or disintegrant s . 

In a preferred embodiment of the invention the 
cores containing mannitol as a carbohydrate alcohol are 
formed by a wet granulation process. 

Mannitol is employed to prepare many different 

10 pharmaceutical dosage forms, including also solid oral 
dosage forms, where it serves primarily as a filler. 
Mannitol, or 1, 2, 3, 4, 5, 6-hexahexanol, is a hexahydroxide 
carbohydrate alcohol, a mannose derivative without a re- 
ducing aldehyde group in a molecule, and therefore it 

15 does not react with amine group containing compounds. 
Physicochemical properties of the substance, and mainly 
its dry and aqueous stability as well as its non- 
hygroscopicity, enable its use to prepare dry pharmaceu- 
tical formulations by both dry and wet granulation proc- 

20 esses. 

Instead of mannitol, the solid oral composition of 
the invention may comprise some other non-reducing 
sugar, e.g. sorbitol. 

The solid oral composition of the invention may 

25 also comprise other inactive ingredients to enhance the 
preparation process and to render the dosage form re- 
quired physical and mechanical properties, such as other 
diluents, among others cellulose and its derivatives, 
disintegrants, such as starch and its derivatives, cro- 

30 scarmellose, crosslinked polyvinylpyrrolidone, sodium 
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starch glycolate or other product based on crosslinked 
polymer, binders, such as polyvinylpyrrolidone, gelatin, 
gums of natural and synthetic origin, cellulose deriva- 
tives, e.g. hydroxypropyl methylcellulose, hydroxyethyl 
5 cellulose, hydroxypropyl cellulose, lubricants, e.g. so- 
dium lauryl sulphate, magnesium stearate, as well as wa- 
ter soluble or insoluble colourants. 

If desired, the tablets may be protected by coat- 
ing, as illustrated in Pharmaceutical Dosage Forms (vol. 

10 3), Ed. H.A. Liebermann, L.Lachmann, J.B. Schwartz 
(1990), Marcel Dekker Inc.. New York and Basel, p. 93- 
125/ 

The preparation process of the pharmaceutical com- 
position of the invention comprise preparing the cores 

15 containing a carbohydrate alcohol and optionally disin- 
tegrants and binders, admixing the cores with a bisphos- 
phonic acid derivative and remaining excipients, such as 
binders, disintegrants, lubricants and preparing the fi- 
nal dosage forms. 

20 In a preferred embodiment of the invention, the 

cores are formed by wet granulation of mannitol supple- 
mented by a disintegrant, such as crosslinked polyvinyl- 
pyrrolidone, and binder, such as polyvinylpyrrolidone, 
the resulting, granulate is rubbed through a selected 

25 screen size sieve, preferably 1 mm, dried, and, with 
stirring, a bisphosphonic acid derivative, such as alen- 
dronate, a lubricant (lubricants), such as sodium lauryl 
sulphate, magnesium stearate and other excipients are 
added . 
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The blend thus prepared is compressed to provide 
solid forms, such as tablets, coated tablets, dragees, 
or filled into hard gelatine capsules. 

The solid oral dosage forms obtained from the above 
5 blend are characterised with the internal structure, 
wherein a homogenous mass of the active ingredient and 
the fillers, binders and optionally other excipients, 
comprise uniformly distributed core particles preferably 
with the diameter equal to or lower than 1 mm. The dis- 
10 integrant contained in the cores causes the disintegra- 
tion of the unit dosage form in an aqueous environment 
(in gastric juices) . 

Thanks to developing the above internal structure 
of the pharmaceutical composition of the invention, it 
15 was possible to reach desired disintegration properties 
of the final solid dosage form and a proper kinetics of 
bisphosphonic acid derivative release, as shown in the 
Table 1. 

In the preferred embodiment,, the pharmaceutical 
20 composition of the invention comprises from 3 to 60% by 
weight of a bisphosphonic acid derivative, from 50 to 
80% by weight of mannitol, from 1.5 to 5.0% by weight of 
the crosslinked polyvinylpyrrolidone, from 1.5 to 3.0% 
by weight .of polyvinylpyrrolidone, from 1.0 to 4.0% by 
25 weight of sodium lauryl sulphate and from 3.0 to 20.0% 
by weight of the potato starch. 

Studies on physicochemical properties and stability 

Tablets containing 13.05 mg of alendronic acid 
monosodium salt trihydrate (equivalent to 10 mg free al- 
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endronic acid per tablet) were stored in conditions of 
the accelerated ageing, in chambers at the temperature 
of 25 °C and 60% relative humidity and in chambers at the 
temperature of 40°C and 70% relative humidity in the pe- 
5 riod of 12 months. Each 3 months the samples were char- 
acterised in terms of physicochemical properties and 
stability. 

Measured parameters: the appearance of tablets, pu- 
rity, alendronic acid contents and active * substance re- 
10 lease. 

Analytical methods 
Determination of purity: 

Purity of the solid dosage form was estimated by 
determining the contents of a main impurity, i.e. 4- 
15 aminobutyric acid. 

The determination was carried by thin layer chroma- 
tography (TLC) , with the following mobile phase system: 
chlorof orm/methanol/17% ammonia (2:2:1, v/v/v) and with 
an immobile phase of Merck glass plates covered with 
20 silica gel G of a 0.25 mm thickness.' As a developing 
agent a butanol solution of ninhydrine with acetic acid 
added was used. The size and intensity of a blot at Rf 
0.5 was assessed. 

The determination of active ingredient release from tab- 
25 lets: 

The studies were carried in an apparatus for re- 
lease equipped with the paddle stirrer according to the 
specifications of Polish . Pharmacopoeia V, p. 63. The de- 
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termination was carried at 37 °C with 50 rpm of the stir- 
rer . 

The determination of active ingredient contents in terms 
of alendronic acid: 
5 The determination was carried by high pressure liq- 

uid chromatography (HPLC) on a liquid chromatograph with 
250 nm length and internal diameter 4.1 mm column, 
packed with PRP-1 10 pm HAMILTON granulation. As a mo- 
bile phase the phosphate buffer (pH 

10 8 . 0) /acetonitrile/methanol (75:20:5, v/v/v) was used 
with the mobile phase flow rate of 1.0 ml/min. 

The investigation results for tablets determined 
directly after their preparation and after 12 months of 
storage in accelerated ageing conditions are shown in 

15 the Table 1. 
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The invention is further illustrated by the follow- 
ing examples without limiting the scope of the inven- 
tion. 
Example 

5 Tablets with sodium alendronate at 5 mg 



Tablet formulation: 



Monosodium alendronate trihydrate 


6.525 mg 


Magnesium stearate 


1.500 mg 


Mannitol 


79.125 mg 


Crosslinked polyvinylpyrrolidone 


2.930 mg 


Polyvinylpyrrolidone 


2.920 mg 


Sodium lauryl sulphate 


2.000 mg 


Potato starch 


5.000 mg 



The method for tablet preparation 

After an intimate blending, mannitol, crosslinked 
polyvinylpyrrolidone and polyvinylpyrrolidone were mois- 

10 tened with water and rubbed through a selected mesh size 
of 1 mm sieve. The granulate was dried at 28°C to the 
loss on drying of about 1.5-2.0%. With continuous stir- 
ring, the granulate was subsequently supplemented with: 
an active ingredient, sodium lauryl sulphate, starch, 

15 and magnesium stearate. After thorough mixing the mass 
was tabletted with concave punches of the diameter of 6 

Ml. 
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What is claimed is: 

1. A solid oral pharmaceutical composition compris- 
ing a bisphosphonic acid derivative, characterised in 
that it contains the cores based on carbohydrate alco- 

5 hoi, uniformly dispersed in a homogenous blend of an ac- 
tive ingredient and excipients. 

2. Composition as claimed in claim 1, characterised 
in that. it contains mannitol as a carbohydrate alcohol. 

3. Composition as claimed in claim 1, characterised 
10 in that it has a form, of a dry powder, 

4. Composition as claimed in claim 1, characterised 
in that it is formulated in unit dosage forms. 

5. Composition as claimed in claim 1, characterised 
in that it has a form of tablets. 

15 6. Composition as claimed in claim 1, characterised 

in that it contains alendronic acid monosodium salt tri- 
hydrate as a bisphosphonic acid derivative. 

7. Composition as claimed in claim 1, characterised 
in that said included cores comprise about 50-80% of 

20 mannitol, about 1.5-5.0% of crosslinked polyvinylpyrro- 
lidone, and 1.5-3.0% of polyvinylpyrrolidone relative to 
a total weight of the formulation, and said cores are 
surrounded with the homogenous blend of 3.0-60.0% of al- 
endronic acid monosodium salt trihydrate, 3.0-20.0% of 

25 starch, and 1.0-4.0% of sodium lauryl sulphate, relative 
to a total weight of the formulation. 

8 . A process of preparation of the solid oral phar- 
maceutical composition comprising bisphosphonic acid de- 
rivative, which comprises the step of forming the cores 
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containing a carbohydrate alcohol with a disintegrant 
and a binder and combining said cores with a bisphos- 
phonic acid derivative, lubricants and optionally fill- 
ers, binders and/or disintegrants . 
5 9. The process as claimed in claim 8, which com- 

prises forming cores by a wet granulation technique. 

10. The process as claimed in claim 8, wherein man- 
nitol is used as a carbohydrate alcohol. 

11. The process as claimed in claim 8, wherein an 
10 alendronic acid derivative is used as a bisphosphonic 

acid derivative. 

12. The process as claimed in claim 8, wherein al- 
endronic acid . monosodium salt trihydrate is used as a 
bisphosphonic acid derivative. 
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